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(54) EASILY TEARABLE LAMINATED BARRIER FILM AND BAG PRODUCT MADE USING THE 
SAME 



(57) A laminated barrier film which is harmless to 
the environment and combines the property of being 
easily tearable with moderate barrier properties. The 
laminated film comprises: an easily tearable barrier film 
(19) which is composed of a first layer (23) to a third 
layer (25), has undergone stretching in a stretch ratio of 
2.8 or higher in each of the machine and transverse 
directions, and has undergone thermal fixing by heat 
treatment at 120 to 195°C so that it has a shrinkage of 
15 to 40% through 20-minutes immersion in pressurized 
120°C water; and a sealant film (21) laminated to the 
film (1 9). The first layer (23) and the third layer (25) each 
comprises 60 to 85 parts by weight of Ny6, 15 to 40 
parts by weight of MXD6, and 0.1 to 10 parts by weight 
of a modifier, while the second layer (24) comprises 0 to 
40 parts by weight of a thermoplastic resin such as Ny6, 
60 to 95 parts by weight of MXD6, and 0. 1 to 1 0 parts by 
weight of a modifier. 
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Description 

Technical Field 

5 [0001 ] The present invention relates to easily tearable laminated barrier f Urn capable of being split easily and bag 
products using the film, which can be used, for instance, as wrapping bag of food, medicine, industrial products etc. 

Background Art 

70 [0002] Conventionally, polyvinylidene chloride (PVDC) has been generally used as wrapping material of ham and 
sausage . 

[0003] However, polyvinylidene chloride has a problem of generating chloride gas when being burnt. On account of 
recently growing concern over environmental problems, other wrapping material not causing environmental pollution is 
requested in the field where such chloride resin has been used. 
15 [0004] In addition, when conventional wrapping material is made into a bag, high-frequency sealer capable of high- 
temperature sealing is required. 

[0005] Further, the wrapping material using conventional wrapping material cannot be easily torn by hand in open- 
ing the bag. 

[0006] Furthermore, as a casing of sausage, top and bottom sides thereof are generally tacked by a metal band 
20 such as aluminum. However, since the casing includes the metal band, a metal locator cannot detect foreign body. 
[0007] Accordingly, an object of the present invention is to provide easily tearable laminated barrier film harmless 
to the environment and having easily-tearability and appropriate barrier property, and bag products using the film. 

Disclosure of the Invention 

25 

[0008] Easily tearable laminated barrier film according to first aspect of the present invention includes: an easily 
tearable barrier film including first, second and third layers, the easily tearable barrier film having orientation ratio of not 
less than 2.8 in both machine direction (drawing direction of the film) and transverse direction (width direction of the film) 
during orientation and shrinkage factor of 15 to 40% in pressurized 120°C hot water for twenty minutes by heat stabili- 
se zation at 120 to 195°C heat treatment temperature; and at least one base film laminated on the easily tearable barrier 
film. The easily tearable laminated barrier film is characterized in that respective layers of the easily tearable barrier film 
being constituted so that the first and the third layer contain 60 to 85wt% of nylon6 (Ny6), 15 to 40wt% of metaxylylene 
adipamide (MXD6), and 0.1 to 10wt% of modifier (respective compositions totaling 100wt%) and so that the second 
layer contains 0 to 40wt% of thermoplastic resin, 60 to 95wt% of MXD6, and 0.1 to 1 0wt% of modifier (respective com- 
35 positions totaling 100wt%), the modifier being at least one selected from polyamide elastomer (PAE) and modified EVA, 
the modified EVA being an acid denatured body of partial saponification material of ethylene-vinyl acetate copolymer 
having 20 to 50wt% of vinyl acetate. 

[0009] When the first and the third layer have less than 1 5wt% of MXD6, easily tearability does not come out. On 
the other hand, when MXD6 exceeds 40wt%, impact strength is greatly reduced, thus deteriorating practicability. Pref- 

40 erably, the content of MXD6 is 20 to 40wt%. 

[0010] General polyolefin, polyester, polyamide etc. can be used as the thermoplastic resin of the second layer. 
Polyamide is most preferably used among them, and, especially, nylon6 (Ny6) is most suitably used therefor. 
[0011] When MXD6 is less than 60wt% in the second layer, barrier property is deteriorated. On the other hand, 
when exceeding 95wt%, shrinkage factor can get worse. 70 to 85wt% of MXD6 is preferably contained therein. 

45 [001 2] When the content of modifier is less than 0. 1 wt% in the first to the third layer, pinholes are likely to be gen- 
erated. On the other hand, when the content of the modifier exceeds 10wt%. optical property of the film can be deteri- 
orated to reduce value of the product. 

[0013] The easily tearable film can be manufactured by melting and kneading material including predetermined 
amount of Ny6, MXD6 and modifier, extruding the material from a die in a film shape, cooling the film, and orienting the 
so formed raw film at a ratio more than 2.8 in both machine direction and transverse direction. 

[0014] When the orientation ratio is less than 2.8, easily tearability and linear cut property are deteriorated. Further, 
impact strength can be reduced, thus causing problem in actual use. Preferably, the orientation ratio is more than or the 
same as 3.0. 

[0015] The orientation process is preferably conducted by simultaneous biaxial orientation according to tubular 
55 method. 

[001 6] When the heat treatment temperature is less than 120°C, shrinkage properties can be too great, thus caus- 
ing wrinkle or the like on account of moisture absorption during storage and transportation to be unstabilized. 
[0017] When the heat treatment temperature exceeds 195°C, crystallization of the film is too advanced, thus low- 
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ering shrinkage rate at a target temperature. Further, wrapping materia) after being filled cannot be sufficiently shrinked, 
thus deteriorating appearance. 

[0018] When the shrinkage rate in 120°C pressurized hot water is less than 15%, shrinkage rate as the wrapping 
material is insufficient and adhesion with the contents is deteriorated. When the shrinkage rate exceeds 40%, since the 
shrinkage rate is too great and wrapping form is collapsed, appearance of the products can be deteriorated. The con- 
dition of 120°C hot water for twenty minutes is in compliance with a condition for heat pasteurizing (retorting) sausages 
etc. after being filled in the bag. 

[001 9] The modified EVA can be manufactured as follows. 

[0020] Material EVA may be manufactured according to any known manufacturing method such as high-pressure 
process and emulsif ication process. Normally, EVA containing 20 to 50wt% of vinyl acetate is used, and EVA containing 
30 to 45wt% of vinyl acetate is preferably used. 

[0021 ] Subsequently, the EVA is treated by a known saponification method, such as treating the EVA with a system 
including low boiling-point alcohol (such as methanol and ethanol) and alkali (such as sodium hydroxide, potassium 
hydroxide and sodium methylate) for obtaining partial saponification material of EVA having 50 to 95 mole percent 
saponification degree. 

[0022] Next, the partial saponification material is processed using graft reaction and esterification reaction to obtain 
acid denatured body of EVA partial saponification material. The acid denaturation is mainly for applying affinity to polya- 
mide. 

[0023] An easily tearable laminated barrier film according to second aspect of the present invention is characterized 
in, in the first aspect of the present invention, that the thermoplastic resin of the second layer contains 5 to 40wt% of 
nylon6 (Ny6). 

[0024] When content of Ny6 as the thermoplastic resin of the second layer is less than 5wt%, anti-pinhole property 
and shrinkage rate increase becomes insufficient. On the other hand, when the content of Ny6 exceeds 40wt%, gas 
barrier property can be deteriorated. 

[0025] Ny6 is contained in the resin of the second layer as well as MXD6 and modifier for improving anti-pinhole 
property and shrinkage rate. 

[0026] Ny6 as the thermoplastic resin of the second layer is preferably 10 to 30wt%, more preferably 20 to 30wt%. 
[0027] An easily tearable laminated barrier film according to third aspect of the present invention is characterized 
in, in the first or the second aspect of the present invention, that layer ratio between the first or the third layer and the 
second layer is from 1 :8 to 2:1 . In this case, layer ratio of the first, the second, and the third layer is preferably from 1 :8:1 
to 4:2:4. 

[0028] When the ratio of the respective layers is out of the above range, easily tearability, anti-pinhole property, gas 
barrier property and optical property can be deteriorated. 

[0029] An easily tearable laminated barrier film according to fourth aspect of the present invention is characterized 
in, in any one of the first to third aspect of the present invention, that the base film is a sealant film. 
[0030] As a material of the sealant film, L-LDPE (linear low-density polyethylene), LDPE (low-density polyethylene), 
HDPE (high-density polyethylene), CPP (cast polypropylene), EVA (ethylene-vinyl acetate copolymer), PB (polybutene- 
1), ionomer, PMMA (polymethyl methacrylate), EMAA (ethylene-co-methacrylic acid copolymer), EAA (ethylene-acrylic 
acid copolymer), EMMA (ethylene-methacrylate methyl copolymer) and compounds thereof can be suitably used. 
[0031 ] When the base film laminated on one side of the easily tearable barrier film is a sealant film, material of the 
other base film laminated on the other side can be determined at will. 

[0032] The material of the other base film may be biaxially oriented and mono-axially oriented film or cast film such 
as PET (polyethylene terephthalate), EVOH (ethylene-vinylalcohol copolymer), PVA (polyvinyl alcohol). PP (polypropyl- 
ene), Ny (nylon), HDPE (high-density polyethylene), PS (polystyrene) as well as material of the sealant film. 
[0033] Incidentally, necessary additive may be contained in the laminated film of the present invention. 
[0034] For such additive, anti-blocking agent (such as inorganic filler), water-repellant (such as ethylene bis-stear- 
ate), lubricant (such as calcium stearate) may preferably be used. 

[0035] The laminated films may be laminated by, for instance, extrusion laminate, hot melt laminate, dry laminate, 
and wet laminate methods. 

[0036] A bag product according to fifth aspect of the present invention is manufactured with use of the easily tear- 
able laminated barrier film according to any one of the first to fourth aspects of the present invention. 
[0037] On account of shrinkage property thereof, the bag product can be suitably used for wrapping foods such as 
ham, sausage and daily dish. 
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Brief Description of Drawings 
[0038] 

s Fig. 1 is a cross-section showing structure of easily tearable laminated barrier film according to first embodiment of 
the present invention; 

Fig. 2 is a cross-section showing structure of easily tearable laminated barrier film according to second embodi- 
ment of the present invention; 

Fig. 3 is a cross-section showing structure of easily tearable laminated barrier film according to third embodiment 
10 of the present invention; 

Fig. 4 is a cross-section showing structure of easily tearable laminated barrier f flm according to fourth embodiment 
of the present invention; 

Fig. 5 is a schematic illustration of biaxial orientation equipment used in manufacturing method of easily tearable 
film according to an embodiment of the present invention: and 
15 Fig. 6 is a graph showing a relationship between heat treatment temperature and shrinkage factor in pressurized 
1 20°C hot water for 20 minutes. 

Best mode for Carrying out the Invention 

20 [First Embodiment] 

[0039] Easily tearable laminated barrier film 22 according to the present embodiment will be described below with 
reference to attached drawings. 

[0040] As shown in Fig. 1, the easily tearable laminated barrier film 22 according to the present embodiment has 
25 an easily tearable barrier film 1 9 and a sealant film 21 laminated onto one side of the easily tearable barrier film 19. 
[0041] The easily tearable barrier film 19 is composed of first layer 23 to third layer 25, the easily tearable barrier 
film having orientation ratio of not less than 2.8 in both MD (machine direction) and TD (transverse direction) in being 
oriented, and shrinkage factor of 15 to 40% in pressurized hot water of 120°C for twenty minutes by heat stabilization. 
[0042] [1] Composition of respective layer and [2] layer ratio of respective layer of the easily tearable barrier film 19 
30 are as follows. 

[1] Composition: The first layer 23 and the third layer 25 includes 60 to 85wt% of Ny6, 15 to 40wt% of MXD6 and 
0. 1 to 1 0 wt% of modifier. The second layer 24 includes 60 to 90wt% of MXD6, 5 to 40wt% of Ny6 and 0. 1 to 1 0wt% 
of modifier. The modifier is at least one selected from PAE and modified EVA. The modified EVA is an acid dena- 
35 tured body of partial saponification material of ethylene-vinyl acetate copolymer having 20 to 50wt% of vinyl ace- 
tate. 

[2] Layer ratio: layer ratio of the first layer 23 to the third layer 25 is defined between 1 :8: 1 to 4:2:4 and layer ratio of 
the first layer 23 or the third layer 25 and the second layer 24 is defined from 1 :8 to 2:1 . 

40 [0043] The sealant film 21 is made of CPP, L-LDPE, LDPE, HDPE, EVA etc. 

[0044] The bag products according to the present embodiment are made using the easily tearable laminated barrier 

film 22. 

[Second Embodiment] 

45 

[0045] As shown in Fig. 2, the easily tearable laminated barrier film 26 according to the present embodiment 
includes easily tearable barrier film 1 9, a sealant film 21 laminated on one side of the easily tearable barrier film 1 9, and 
sealant film 21 laminated onto the other side of the easily tearable barrier film 19. 
[0046] The easily tearable barrier film 19 and the sealant film 21 are the same as the first embodiment. 
50 [0047] The bag product according to the present embodiment is made into bag using the easily tearable laminated 
barrier film 26. 

[0048] Provision of the sealant film 21 on both sides of the easily tearable barrier film 1 9 makes envelope seal pos- 
sible, where the sealant film on one surface and the other surface are stuck together, as well as bacfdining seal, where 
the sealant film 21 on the same side is stuck. 

55 

[Third Embodiment] 

[0049] As shown in Fig. 3. easily tearable laminated barrier film 27 according to the present embodiment includes 
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easily tearable barrier film 19, sealant film 21 laminated on one side of the easily tearable barrier film 19, and base film 
28 laminated on the other side of the easily tearable barrier film 19. 

[0050] The easily tearable barrier film 1 9 and the sealant film 21 are the same as in the first embodiment. 
[0051 ] The base film 28 is made of PET, EVOH, PR Ny etc. 
5 [0052] The bag product according to the present embodiment is made into bag using the easily tearable laminated 
barrier film 27. 

[Fourth Embodiment] 

io [0053] As shown in Fig. 4, easily tearable laminated barrier film 29 according to the present embodiment includes 
easily tearable barrier film 19, sealant film 21 laminated on one side of the easily tearable barrier film 19, base film 28 
laminated on the other side of the easily tearable barrier film 19 and sealant film 21 laminated on the base film 28. 
[0054] The easily tearable barrier film 19, the sealant film 21 and the base film 28 are the same as in the first and 
the third embodiment. 

15 [0055] The bag product according to the present embodiment is made into bag using the easily tearable laminated 
barrier film 29. 

[Fifth Embodiment] 

20 [0056] Easily tearable laminated barrier film according to the present embodiment has the same structure as the 
easily tearable laminated barrier film 22, except that the second layer 24 of the easily tearable barrier film 19 includes 
only MXD6 and modifier and no Ny6. 

[Example 1] 

[0057] The easily tearable laminated barrier film 22 of the present example was the easily tearable laminated bar- 
rier film of the first embodiment. 

[0058] Initially, a mixture of Ny6 (70wt%), MXD6 (25wt%) and modified EVA (5wt%) to be the first layer 23 and the 
third layer 25. and another mixture of Ny6 (20wt%), MXD6(75wt%). and modified EVA(5wt%) to be the second layer 24 

30 were respectively melted and kneaded in three extruders (diameter 40mm) at 270°C, and subsequently, the molten 
material was extruded from a circular die having diameter of 90mm as a cylindrical triple layered film, which was imme- 
diately cooled by water to make raw film. Layer ratio of the first to the third layers in the raw film was 1:1:1. 
[0059] Nylon6 manufactured by UBE INDUSTRIES, LTD [UBE Nylon 1022 FD (trade name), relative viscosity tj 
r=3.6] was used as Ny6, and metaxylylene adipamide [MX NYLON 6007 (trade name), relative viscosity r| r=2.7] was 

35 usedasMXD6. 

[0060] Modified EVA was manufactured by UBE INDUSTRIES, LTD. 

[0061] Next, as shown in Fig. 5, after the raw film 1 1 was inserted in between a pair of nip roller 12, the raw film was 
heated by a heater 13 while injecting gas thereinto and was expanded into a bubble 16 by blowing air 15 from an air 
ring 14 to orientation initiation point, which was drawn by a downstream pair of nip roller 1 7 thus conducting biaxial ori- 
40 entation simultaneously in machine direction and transverse direction by tubular method to manufacture easily tearable 
film 18. The ratio of the orientation was 3.0 in both machine and transverse directions. 

[0062] Next, the easily tearable film 1 8 was put into a tenter heat treat furnace to perform heat stabilization at 1 50°C 
for ten minutes, thereby obtaining easily tearable barrier film 19. The easily tearable barrier film 19 had easily tearable 
property and was able to be cut linearly The shrinkage factor of the easily tearable film 19 in pressurized hot water of 

45 1 20°C for twenty minutes was 28% in machine direction and 28% in transverse direction. 

[0063] Next, as shown in Fig. 1, the sealant film 21 was dry-laminated on the easily tearable barrier film 19 (thick- 
ness 1 5 nm) to obtain easily tearable laminated barrier film 22 of the present embodiment. The sealant film 21 was non- 
oriented polypropylene film [UNILUX (trade name), manufactured by IDEMITSU PETROCHEMICAL, CO.. LTD., Thick- 
ness 30jim]. Shrinkage factor of the easily tearable laminated barrier film 22 in 120°C of pressurized hot water for 

so twenty minutes was 1 7% in machine direction and 1 7% in transverse direction. Gas barrier property of the laminate film 
was 7cc/m2 • 24hr at 23°C and relative humidity (RH) of 60%. 

[0064] The shrinkage factor in hot water was measured by painting 10cm of index mark onto a sample along 
machine and transverse directions, retorting by hot water at 120°C for twenty minutes and adjusting condition at 23°C, 
RH 50%. The shrinkage factor C was defined as C = (A - B) / A*100 (%) , where A was initial length and B was length 
55 after shrinkage. 

[0065] Next, the bag products of the present example were manufactured using the easily tearable laminated bar- 
rier film 22 by a bag making machine. 

[0066] Incidentally, heat treatment temperature of the easily tearable barrier film 19 was 150°C in the present exam- 
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pie. Rg. 6 shows measurement result of the shrinkage factor in pressurized hot water of 120°C for twenty minutes by 
changing the heat treatment temperature. 

[Examples 2 to 11] 

5 

[0067] Easily tearable laminated barrier film 26 according to the present examples is of the second embodiment. 
[0068] As shown in Fig. 2, the easily tearable laminated barrier film 26 has sealant film 21 laminated on both sides 
of the easily tearable barrier film 19. Content of Ny6, MXD6 and modified EVA or PAE, layer ratio and heat treatment 
temperature is shown in Table 1. 
10 [0069] Shrinkage factor of the easily tearable barrier film 1 9 and laminate film 26 in pressurized hot water of 1 20°C 
for twenty minutes is shown in Table 1 . 

[0070] Polyamide elastomer [DIAMIDE PAE (trade name)] manufactured by DAICEL HULS LTD. was used as the 
PAE. The DIAMIDE PAE is a biockeopolymer having soft segment of polyether component and hard segment of nylon 

12. 

15 

[Example 12] 

[0071 ] The easily tearable laminated barrier film 27 of the present example is of the third embodiment. 
[0072] As shown in Fig. 3, the easily tearable laminated barrier film 27 has the sealant film 21 laminated on one 
20 side of the easily tearable barrier film 1 9 and the base film 28 laminated on the other side of the easily tearable barrier 
film 1 9. Content of Ny6, MXD6 and PAE, layer ratio and heat treatment temperature of the present example is shown in 
Table 1. 

[0073] The base film 28 of the present example is oriented nylon6 film [UNILON (trade name), manufactured by 
IDEMITSU PETROCHEMICAL CO., LTD., Thickness 15um]. 
25 [0074] Shrinkage factor of the easily tearable barrier film 1 9 and laminate film 27 in pressurized hot water of 1 20°C 
for twenty minutes are shown in Table 1 . 

[Example 13] 

30 [0075] The easily tearable laminated barrier film 29 of the present example is of the fourth embodiment. 

[0076] As shown in Fig. 4, the easily tearable laminated barrier film 29 has the sealant film 21 laminated on one 
side of the easily tearable barrier film 1 9 and the base film 28 and the sealant film 21 laminated on the other side of the 
easily tearable barrier film 19. Content of Ny6, MXD6 and modified EVA or PAE, layer ratio and heat treatment temper- 
ature of the present example are shown in Table 1 . 

35 [0077] Specific examples of the base film 28 and the sealant film 21 are the same as the aforesaid examples. 
[0078] Shrinkage factor of the easily tearable barrier film 1 9 and laminate film 29 in pressurized hot water of 1 20°C 
for twenty minutes is shown in Table 1 . 

[Example 14] 

40 

[0079] The easily tearable laminated barrier film is of the fifth embodiment. 
[Comparisons 1 to 7] 

45 [0080] Comparison 1 relates to the first embodiment and comparisons 2 to 7 relate to the second embodiment, 
whose content of Ny6, MXD6 and modified EVA or PAE, layer ratio and heat treatment temperature are changed as 
shown in Table 3. 

[0081 ] Shrinkage factor in pressurized hot water of 1 20°C for twenty minutes of respective comparisons are shown 
in Table 3. 

50 

[Evaluation of Properties] 

[0082] Anti-pinhole property, easily-tearability, gas barrier property and appearance were evaluated and overall 
evaluation was also conducted. The results are shown in Tables 2 and 4. 
55 [0083] The anti-pinhole property was in compliance with Gelbo method of MIL B 1 31 C standard performed in 23°C 
for 3000 times, where not more than five through holes were evaluated as O and more than five through holes were 
evaluated as X. 

[0084] The easily-tearability was evaluated as O when shift amount from split initiation point to split termination 
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point was not more than 15mm within 100mm span and evaluated as X when the shift amount exceeded 15mm. 
[0085] The gas barrier property was evaluated by measuring oxygen permeability in a condition of 23°C and rela- 
tive humidity of 60%, where O was marked when the oxygen permeability is not more than 15cc/m2 • 24Hr, and X 
was marked when the oxygen permeability exceeds 15cc/m2 • 24Hr. 
5 [0086] The appearance was evaluated by preparing a casing three-side adhesion bag for ham and sausages; filling 
contents therein; conducting retorting process by hot water (120°C, for twenty minutes); and evaluating adhesion of the 
bag and contents. Good adhesion between the bag and the contents was evaluated as O • and poor adhesion 
between the bag and the contents and warp were evaluated as X. 

[0087] In the overall evaluation column, O (accepted) was marked when all of the anti-pinhole property, easily- 
io tearability, gas barrier property and appearance were Q, and X (rejected) was marked when there were at least one X. 
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1 EVA contained in respective layers. 

2 PAE contained in respective layers. 
Components of respective layers are 100wt% total. 
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*A... Oriented Nylon. 

*B CPP Film/Easily tearable film/Oriented Nylon Film/CPP Film 
CPP . . Non-oriented Polypropylene 
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[Table 31 



15 



20 





Material Composition of Respective Liven 
(weight percent) 






Layer Ratio 


Heat 


Shrinkage Factor 




1st Layer 


2nd Liver 


3rd Liver 


■1 


•2 








Treatment 


MD/TD (%) 




Ny6 


MXD6 


Ny6 


MXD6 


Ny6 


MXD6 


EVA 


PAE 


1st 
Layer 


2nd 
Layer 


3rd 
Layer 


Temperature 

AC) 


Single 
Film 


Laminate 
Body 


Comparison 1 


70 


25 


20 


75 


70 


25 


5 






1 


1 


210 


6/6 


3/3 


Comparison 2 


72 


25 


10 


87 


72 


25 


3 






I 


1 


210 


6/6 


3/3 


Comparison 3 


87 


10 


0 


97 


87 


10 




3 




1 


1 


160 


26/26 


16/16 


Comparison 4 


70 


30 


100 


0 


70 


30 








I 


I 


160 


26/26 


16/16 


Comparisons 


S5 


10 










5 






0 


0 


160 


28/28 


17/17 


Comparison 6 


100 


0 


0 


100 


100 


0 








1 


1 


210 


6/6 


3/3 


Comparison 7 


59 


30 


0 


89 


59 


30 
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1 


1 


160 


26/26 


16/16 



* 1 EVA contained in respective layers. 
*2 PAE contained in respective layers. 

Components of respective layers are 100wt% total. 



[Table 4] 



30 




Composition and Thickness 


Anti- 


Easily- 


Gas 


Appearance 


Overall 




of Respective Layers 


(um) 


Pinhole 


Tearability 


Barrier 




Evaluation 






CPP 


Easily 


CPP 


Property 


Property 










Film 


tearable 


Film 












35 






barrier film 
















Comparison 1 


15 




15 


0 


O 


0 


X 


X 




Comparison 2 


30 






o 


O 


0 


X 


X 


40 


Comparison 3 


15 




15 


o 


X 


o 


O 


X 


Comparison 4 


15 




15 


X 


X 


X 


O 


X 




Comparison 5 


15 




15 


0 


X 


X 


0 


X 




Comparison 6 


15 




15 


X 


X 


o 


X 


X 


45 


Comparison 7 


15 




15 


0 


O 


0 


X 


X 



so [0088] From Table 2, it can be understood that the bag products made of the easily tearable laminated barrier films 
22, 24, 27 and 29 according to examples 1 to 1 1 had good anti-pinhole property and easily-tearability because of the 
easily tearable barrier film 19 and the sealant film 21 of the present invention. 

[0089] And the bag products of respective examples had good gas barrier property since the easily tearable film 18 
contained a predetermined amount of Ny6 and MXD6. 
55 [0090] Further, since the bag had great shrink properties, good adhesion between the laminate films 22, 24, 27 and 
29 and the contents could be obtained, resulting in good appearance of the bag products. 
[0091] On the other hand, in view of Table 2, though content of Ny6 and MXD6 of respective layers of the easily 
tearable film was within the range of the present invention, the bag products made of laminate film of comparisons 1 
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and 2 had poor appearance since heat treatment temperature was out of the range of the present invention and shrink- 
age factor in hot water was less than 1 5%. 

[0092] The bag product of comparison 3 had poor easily-tearability, since content of MXD6 of the first and the third 
layer was less than 15%. 

[0093] Since the bag product according to comparison 4 had no MXD6 in the second layer of the easily tearable 
film, easily-tearability and gas barrier property were poor. 

[0094] Since the bag product according to comparison 5 had no second layer and third layer of the present inven- 
tion in the easily tearable film thereof, easily-tearability and gas barrier properties were poor. 
[0095] Since the bag product according to comparison 6 had no MXD6 in the first and the third layer of the easily 
tearable film, easily-tearability was poor. Further, since the heat treatment temperature exceeds the range of the 
present invention and shrinkage factor in hot water was less than 15%, appearance thereof was poor. 
[0096] The bag product according to comparison 7 had excessive addition of modifier PAE, which resulted in bad 
transparency and poor appearance. 

Industrial Availability 

[0097] As described above, the easily tearable laminated barrier film and bag product are harmless to the environ- 
ment and have appropriate shrink property as well as easily-tearability, thus being suitable for wrapping bags of, for 
instance, food, medicine and industrial products. 

Claims 

1 . Easily tearable laminated barrier film, comprising: 

an easily tearable barrier film including first, second and third layers, the easily tearable barrier film having ori- 
entation ratio of not less than 2.8 in both machine direction (drawing direction of the film) and transverse direc- 
tion (width direction of the film) during orientation and shrinkage factor of 15 to 40% in pressurized hot water 
of 120°C for twenty minutes by heat stabilization at 120 to 195°C of heat treatment temperature; and 
at least one base film laminated on the easily tearable barrier film, 

respective layers of the easily tearable barrier film being constituted so that the first and the third layer contain 
60 to 85wt% of nylon6 (Ny6), 15 to 40wt% of metaxylylene adipamide (MXD6), and 0.1 to 10wt% of modifier 
(respective compositions totaling 100wt%) and so that the second layer contains 0 to 40wt% of thermoplastic 
resin, 60 to 95wt% of MXD6, and 0.1 to 10wt% of modifier (respective compositions totaling 1 00wt%), the mod- 
ifier being at least one selected from potyamide elastomer (PAE) and modified EVA, the modified EVA being 
an acid denatured body of partial saponification material of ethylene-vinyl acetate copolymer having 20 to 
50wt% of vinyl acetate. 

2. "me easily tearable laminated barrier film according to Claim 1 , wherein the thermoplastic resin of the second layer 
contains 5 to 40wt% of nylon6 (Ny6). 

3. The easily tearable laminated barrier film according to Claim 1 or 2, wherein layer ratio between the first or the third 
layer and the second layer is from 1 :8 to 2:1 . 

4. The easily tearable laminated barrier film according to Claim 3, wherein layer ratio of the first, the second, and the 
third layer is from 1 :8:1 to 4:2:4. 

5. The easily tearable laminated barrier film according to any one of Claims 1 to 4, wherein the base film is a sealant 
film. 

6. A bag product manufactured with use of the easily tearable laminated barrier film according to any one of Claims 1 
to 5. 
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FIG.1 




FIG. 2 
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FIG. 3 



27 




21 



FIG. 4 
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FIG. 5 
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